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1. A method of manufacturing a semiconductor device 
comprising the steps of: 

forming a crystalline/semiconductor film on an 
insulating surface; 

forming an insulat/ng film on said semiconductor film; 
introducing,/^ dopant impurity into said semiconductor 
film through said insulating film by ion doping; and 

heating said arystalline semiconductor film to 
activate said dopant impurity, 

wherein a p£ak of a concentration profile of said 
dopant impurity/is located in said insulating film. 
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2. A method accoixn.ng to claim 1 wherein said 




fensulating film p<5mprises silicon oxide. 
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3. A method/g6$&6rding to claim 1 wherein said dopant 
impurity is phosphbrus. 




4. A method accordi^#g to claim 1 wherein said dopant 
^^ffiimpurity is boron. 
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5. A metlrod according to claim 1 wherein said 
semiconductor fi\m comprises polycrystalline silicon, 



6. A metho(j3^^orrding to claim 3 wherein said 
phosphorus is supplied by phosphine gas. 



7. A method according to claim 4 wherein said boron is 
ChJC/ supplied by diborane gas. 

8. A methofi^ccording to claim 1 further comprising a 
step of^r^moving said insulating film. 



9. A method according to claim 1 wherein said 
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f: semiconductor device comprises active matrix devices made 

S ^ 

of thin-fi. 



10. A method according to claim 1 wherein said 
semiconductor device comprises a shift resistor circuits 
made of thin-film transistors. 
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11. A method according^o claim 1 further comprising a 
step of irradiating a 2aser light to said crystalline 



semiconductor fi 
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12. A method of manufacturing a semiconductor device 
comprising the steps of: 

forming a crystalline semiconductor film on an 
insulating substrate; 

forming an insulating/film on said semiconductor film; 



introducing a dopant? impurity into said semiconductor 



film through said insulating film by ion doping; and 

irradiating a lasei light to said semiconductor film 

to activate said dopann impurity, 

wherein a peak oy a concentration profile of said 

dopant impurity is located in said insulating surface. 

13. A method according to claim 12 wherein said 
insulating film comprises silicon oxide. 

14. A method SpSprding to claim 12 wherein said dopant 
impurity is phosphorus. 

15. A method according to claim 12 wherein said dopant 
impurity is boron. 



16. A method according to claim 12 wherein said 
semiconductor film comprises polycrystalline silicon. 



* 



17. A method according to claim 14 wherein said, 
phosphorus is supplied— fey/ phosphine gas. 



18. A method according to claim 15 wherein said boron 
is supplied by diborane gas. 



19. A method according to claim 12 further comprising 
a step of removing said insulating film. 

20. A method according ta claim 12 wherein said 
semiconductor device comprises active matrix devices made 
of thin-film transistors. 



21. A metho 
semiconductor deaz. 




rd^_ng to claim 12 wherein said 

prises a shift resistor circuits 



made of thin-film transistors, 



^22. A method off manufacturing a semiconductor device 
comprising the steps of: 

forming a ciwstalline semiconductor film on an 
insulating surf afce; 

forming ary insulating film on said semiconductor film; 

introducing a dopant impurity into said semiconductor 
film through /said insulating film by ion doping; and 
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heating said crystalline, semiconductor film to 
activate said dopant ^mptjr/Lty, 

wherein a peak o£—aT Concentration profile of said 
dopant impurity is located above said insulating film. 



23. A method accord^rfg to claim 22 wherein said 
lg film compjTlses silicon oxide. 
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24. A method a^qfrding to claim 22 wherein said dopant 
impurity is phosphorufs, 
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25. A method acca£*fing to claim 22 wherein said dopant 
.s boron. 
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: :: ^ ^purity i; 




26. A method according to claim 22 wherein said 
semiconductor film comprises polycrystalline silicon. 

27. A method aop^rdiing to claim 24 wherein said 
phosphorus is supplied/by phosphine gas. 



\r\ 28. A method according? to claim 25 wherein said boron 

^^r^lis supplied by diboraij^gas . 
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C^iJO 29. A method acco/ding to claim 22 further comprising 

*rCt T 

&a step of removing said insulating film. 



30. A method according to claim 22 wherein said 
semiconductor device comprises active matrix devices made 
of thin-film transistors; 
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31. A method according to claim 22 wherein said 
semiconductor device /comprises a shift resistor circuits 
made of thin-film transistors. 
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32. A method according to claim 22 further comprising 
step of irradiatin^a laser light to said crystalline 
semiconductor f> 
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33. A method of manufacturing a semiconductor device 
comprising the steps of: 

forming a crystalline semiconductor film on an 
insulating substrate 

forming an insulating '£ilm on said semiconductor film; 
introducing a dopant /impurity into said semiconductor 
film through said insulaying film by ion doping; and 

irradiating a laser light to said semiconductor film 
to activate said dopant impurity, 
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wherein a peak of a concentration profile of said 
, dopant impurity is located above said insulating surface. 



34. A method according to claim 33 wherein said 



insulating film comprises silicon oxide. 



35. A metho 
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ording to claim 33 wherein said dopant 



impurity is phosphorus. 

36. A method according to claim 33 wherein said dopant 
impurity is boron. 

37. A method according to claim 33 wherein said 
semiconductor film is a polycrystalline semiconductor film. 

38. A method ^^/ding to claim 35 wherein said 
phosphorus is supplied by phosphine gas. 

39. A method according to claim 36 wherein said boron 
is supplied by diborane gas. 

40. A method according to claim 33 further comprising 
a step of removing said insulating film. 
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41. A method according to claim 33 whirein said 
semiconductor device comprises active mat/ix devices made 
of thin-film transistors. 

42. A method according to claim i3 wherein said 
semiconductor device comprises a sYfLft resistor circuits 
made of thin-film transistors. 
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43. A method of manufacturing a semiconductor device 



comprising the steps of: 

forming a crystallrnfe^sefoiconductor film having a 
portion to become a channel/region on an insulating 
surface; 

forming an insulating film on said semiconductor film; 

introducing a dopant impurity into at least said 
portion through said insulating film by ion doping; and 

heating said crystalline semiconductor film to 
activate said dopantv impurity, 

wherein a peatf of a concentration profile of said 
dopant impurity is located in said insulating film. 



44. A method according to 
semiconductor device comprises 
of thin-film transistors. 



claim 43 wherein said 
active matrix devices 



made 



45. A method according to claim 43 wherein said 
conductor ctfev^Lce comprises a shift resistor circuits 



semi 

made of thin-film /transistors . 



46. A method according to claim 4jJ wherein said 
concentration is within a range ^£fom 5 x 10 15 atoms/cm 3 to 5 
x 10 17 atoms/cm 3 , 

47. A meth^er according to claim 4 3 further comprising 
a step of irradiating a laser light to said crystalline 
semicomluctor film. 



^48. A method of manuf act/iring a semiconductor device 
comprising the steps of: 

forming a crystalline Semiconductor film having a 
portion to become a cl^gjme/. region on an insulating 
surface; 

forming an insulating film on said semiconductor film; 

introducing a dopant impurity into at least said 
portion through said ynsulating film by ion doping; and 

irradiating a laser light to said semiconductor film 
to activate said dopant impurity, 
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wherein a peak of a concentration profile of said 
dopant impurity is located /in said insulating surface. 

49. A method accordi/ng to claim 48 wherein said 
semiconductor devicoH^sjtfprises active matrix devices made 
of thin-film transistors. 

50. A method according to claim 48 wherein said 
semiconductor device comprises a shift resistor circuits 
made of thin-film transistors . 

51. A method according to claim 48 wherein said 
concentration is within a range from 5 x lO* 5 atoms/cm 3 to 5 
x 10 17 atoms /cm 3 . 



52. A method of manuf acti/ring a semiconductor device 
comprising the steps of: 

forming a crysta4Vine Semiconductor film having a 
portion to become a fclp&jmef region on an insulating 
surface; 

forming an insulating film on said semiconductor film; 
introducing a dopant impurity into at least said 
portion through said insulating film by ion doping; and 
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heating said crystalline semiconductor film to 
activate said dopant impuri/ty, 

wherein a peak of a Concentration profile of said 
dopant impurity is located above said insulating film. 

53. A method^^cc/rding to claim 52 wherein said 
semiconductor device /comprises active matrix devices made 
of thin-film transistors. 

54. A method /according to claim 52 wherein said 
semiconductor device comprises a shift resistor circuits 
made of thin-film transistors. 



55. A method according Xjf claim 52 wherein said 



\ concentration is within range from 5 x 10 15 atoms/cirr 1 to 5 



x 10 17 atoms /cm J 



56. A method according to claim further comprising a 
step of irradiating a /Laser light to said crystalline 
semiconductor f ilr 



57. A method o/c manufacturing a semiconductor device 
comprising the steps of: 
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forming a crystalline semiconductor film having a 
portion to become a channel/region on an insulating 
surface; 

forming an insulating film on said semiconductor film; 
introducing a dopanjt impurity into at least said 
portion through said insulating ' film by ion doping; and 

irradiating a laser light to said semiconductor film 
to activate said dopant impurity, 

wherein a peak qff a concentration profile of said 
dopant impurity^if ]/ocated above said insulating surface. 



58. A method ^according to claim 57 wherein said 
semiconductor dev/Lce comprises active matrix devices made 
of thin-film trahsistors. 

59. A method according to claim 57 wherein said 
semiconductor /device comprises a shift resistor circuits 
made of thin-film transistors. 



60. A method according to claim 57 wherein said 
concentration is within a range from 5 x 10 15 atoms/cm 3 to 5 
x 10 17 atoms/cm 3 . 
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